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(54) Card Reader 

(57) A card reader is provided inside of a body cover 
(1) which has a card transfer path (3), a card transfer 
means, and a second antenna unit (1 7) defining a wire- 
less communication means which is positioned 
between the card transfer path (3) and the body cover 1 . 
Thus, wireless transmission and reception of data can 



be executed with the second antenna unit (1 7) by either 
bringing a card in dose proximity to a card access area 
(2) provided on the body cover (1), or by inserting the 
card in the card transfer path (3.) 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a card reader 
capable of reading data from and/or writing data to a 
card by wireless transmission. 

BACKGROUND OF THE INVENTION 

[0002] Fig. 1 1 is a perspective exterior view of a prior 
art card reader. Referring to Fig. 11 , an arttenna unit 
101 for transmitting and receiving signals, a power sup- 
ply circuit 102, and a control drcu'rt 103 are enclosed 
witfiln a main body 100. 

[0003] When a card 110 {enclosing an antenna unit 
and an integrated circuit element inside) is brought in 
close proximity to the main body 100, in a direction of an 
arrow 120, signals are changed by means of a magnetic 
field between the antenna unit 101 enclosed in the main 
body 100 and the antenna unit enclosed in the card 1 10, 
so as to convert or erase data within a memory in the 
imegrated circuit element ("IC"), or to store data the the 
main body 100 into the IC inside of the card 1 10. 
[0004] Card readers of the type described above are 
utilized as input/output devices of systems that deal with 
commuting passes, prepaid cards, etc., since the data 
in a card 1 1 0 can be rewritten by simply bringing the 
card 1 10 in near proximity to the main body 100. 
[0005] Also, another prior art card reader is provided 
with a card transfer path, through which a card is trans- 
ferred by transfer rollers, etc. to a predetermined posi- 
tion, and signals are exchanged at the position between 
an antenna unit inside the card reader and an antenna 
unit in the card. 

[0006] While the above prior art structure is conven- 
ient because it can'ies out communication between the 
card 110 and the main body 100 by simply bringing the 
card 1 10 near to the main body 100, it is also inconven- 
ient, on the other hand, since the card 1 1 0 does not pro- 
vide a visible display of data that are stored in the card, 
for exanple, the balance of money left for the card in the 
case of a system for processing a prepaid card. 
[0007] Although a card reader of the type having a 
card transfer path can store information for visible dis- 
play, they are not suitable for application in a system for 
handling commuting passes (including passenger tick- 
ets), etc., because they take time to transfer the cards 
and are slow to process the cards when used for the 
sole purpose of exchanging data between the cards and 
the card readers. 

SUMMARY OF THE INVENTION 

[0008] An object of the present invention is to provide 
a card reader, which is capable of communicating data 
by bringing a card in dose proximity to a body of the 
card reader and also by having the card travel through a 
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card transfer path, both within one body. 
[0009] The card reader of the present invention has a 
body cover, a card transfer path provided within the 
body cover, a transfer means for transferring a card 

5 inserted in the card transfer path and a wireless com- 
munication means for communicating with the card in 
wireless transmission. With this structure, the card 
reader is able to execute communication between the 
card inserted in the card transfer path and the wireless 

w communication means, and communication between 
the wireless communication means and the card when 
the card is brought into close proximity to the body 
cover. 

IS BRIEF DESCRIPTION OF THE DRAWINGS 
[0010] 

Rg. 1 is a cross sectional side view showing a card 

20 reader constructed in accordance with a preferred 
embodiment of the present invention; 
Rg. 2 is a perspective view showing an exterior of 
the card reader of the preferred embodiment of the 
present invention; 

25 Rg. 3A is a plan view showing a card which is suit- 
able for use with the card reader of the preferred 
embodiment of the present invention; 
Rg. 38 is a plan view showing another card which 
is suitable for use with the card reader of the pre- 

30 ferred emtjodiment of the present invention; 

Rg. 4A is a plan view and a side view showing a cir- 
cuit board and an antenna unit which are suitat>le 
for use in the card reader of the preferred embodi- 
ment of the present invention; 

35 Rg. 4B is a plan view and a side view showing 
another circuit board artd an antenna unit which are 
suitable for use in the card reader of the preferred 
embodiment of the present invention; 
Rg. 5 is a fragmentary cross sectional side view 

40 showing an exemplary card reader, in which a cir- 
cuit board is positioned between a card transfer 
path and a second antenna unit, in a preferred 
embodiment of the present invention; 
Rg. 6 is a fragmentary cross sectional side view 

45 showing an exemplary card reader, in which a sec- 
ond antenna unit is positioned between a circuit 
board and a card transfer path, in a preferred 
embodiment of the present invention; 
Rg. 7 is a block diagram showing an operational 

so card reader of a prefen-ed embodiment of the 
present invention; 

Rg. 8 is a perspective view showing an exterior of a 
card reader constructed in accordance with a pre- 
ferred embodiment of the present invention; 
55 Rg. 9 is a perspective view showing an interior of 
another exemplary card reader of a preferred 
embodiment of the present inverrtion; 
Rg. 10 is a perspective view showing an exterior of 
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the card reader shown in Fig. 9; and 

Fig. 1 1 is a perspective view showing a prior art 

card reader. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 1 ] Card readers of preferred embodiments of the 
present invention are described hereinafter with refer- 
ence to the drawing figures. 

[001 2] Referring to Fig. 1 and Fig. 2, it is preferable to 
compose a body cover 1 with a material that does not 
have an effect of a magnetic shield and is not statically 
chargeable. H the body cover 1 is composed of a mate- 
rial having a magnetically shielding effect or an electro- 
statically chargeable material, signals may not be 
transmitted or received properly, when the signals are 
carried to and from a card 210 by electromagnetic 
induction or electrostatic coupling as will be described 
hereinafter. However, if the card reader generates a 
strong magnetic field or electrostatic field, the material 
may have a magnetically shielding effect or may be stat- 
ically chargeable to a certain extent Therefore, when 
selecting the composing material, produdbility. cost and 
magnetic field strength as well as electrostatic field 
strength are taken into consideration. Polymeric resin is 
a good exannple for a material for the body cover 1, 
especially with respect to producibillty and coat, and 
plastic resins such as acrylic resin, polyvinyl chloride 
resin, epoxy resin, etc., for example, are also practical. 
[0013] The body cover 1 is provided with a card 
access area 2 for bringing the card 210 in close proxim- 
ity to or in contact with it. The card access area 2 is 
slanted relative to an upper face 1 a of the t>ody cover 1 . 
This structure allows the card 210 to get dose to or in 
contact with the card access area 2, and makes the 
card access area 2 distinctive for operators to readily 
discern the access area. On the other hand, it is prefer- 
able to compose the card access area 2 to be nearly in 
the same plane with the upper face 1 a. if a height of the 
body cover 1 is to be lowered. If this is the case, it is 
desirable to mark a surface within the card access area 
2 of the body cover 1 with printed indida, an adhesive 
label, etc. 

[0014] Alternatively, the card access area 2 may be 
formed in a different level relative to the upper face la in 
order to distinguish a position of the card access area 2. 
If the card access area 2 is raised from the upper face 
la, for example, the card access area 2 is readily dis- 
cernible by an operator. 

[001 5] Two exemplary structures of the card 21 0 are 
described next. 

[0016] A first structure of the card 210 includes a first 
loop antenna unit (a coil, which Is hereinafter referred to 
as "first antenna unit") 201a formed in a loop configura- 
tion and an integrated circuit element ("IC") 202a con- 
nected to the first antenna unit 201a. The tC 202a and 
the first antenna unit 201a are molded into a substrate 



200 conposed of a polymeric resin or a similar material 
as shown in Fig. 3 A. When an external magnetic field, 
generated by a wireless communication means within 
the card reader, interlinks with the first antenna unit 

5 201a, a current is induced to flow in the first antenna 
unit 201a. Data in a menrtory circuit of the IC 202a is 
converted, rewritten, or erased by the induced cun-ent. 
and this induced current can also serve as a power sup- 
ply to the I C 202a. 

10 [001 7] A second structure of the card 210 comprises, 
in conformity to an ISO standard (I SO/I EC 10536 Iden- 
tification cards), first antenna units 201b formed in loop 
configurations, electrostatic capacitors 203b arranged 
in predetermined positions, and an I C 202b connected 

15 to the first antenna units 201b and the electrostatic 
capacitors 203b. All of the elements are nfX)lded into a 
substrate 200 conrposed of a polymeric resin or the like, 
as shown in Fig. 3B. When an external nnagnetic field is 
generated by the card reader, etc. interlinks with the first 

20 antenna units 201b, a current is induced to flow in the 
first antenna units 201b. The induced current provides a 
power supply for the IC 202b to operate, and at the 
same time, converts, rewrites, or erases data in a mem- 
ory circuit of the IC 202b by variations of induced poten- 

25 tial sign induced at terminals of the electrostatic 
capacitors 203b. 

[0018] Cards 210 of the second structure are widely 
used for a reliable and sound comnrtunication between 
cards and card readers since communication interface 

30 Is simpler, although communication distance between 
the card and the card reader is shorter when comparing 
a usable condition of the card 210 of the second struc- 
ture with that of the rust structure. Thus, it is desirable to 
bring the card 210 into contact with the card access 

35 area 2 of the body cover for communication between the 
card 210 of the second structure and the card reader. 
[0019] The structure and operation of the card reader 
are now described with reference to Fig. 1 . A card trans- 
fer path 3 is provided inside the body cover 1 , and a 

40 card insertion port 4 is provided at one end of the card 
transfer path 3 for inserting the card 210 in a direction of 
an an'ow 230. 

[0020] The card transfer path 3 is provided with card 
transfer rollers 5. 6 and 7, and these rollers are driven 

45 so as to rotate by a driving means such as a motor 300 
provided within the body cover 1 . A driving force of the 
motor 300 is transmitted to the card transfer rollers 5, 6 
and 7 by a gear, a belt. etc. which are not shown in the 
figures. The card transfer rollers 5, 6 and 7 are provided 

so with opposing driven rollers 8. 9 and 10, respectively 
The card 210 is transferred along the card transfer path 
3 by being heW between the card transfer rollers 5. 6 
and 7 and the driven rollers 8, 9 and 10. 
[0021] A head 1 1 executes at least one function of 

55 reading data from and writing data to a magnetic stripe 
or an optical recording medium provided on a surface of 
the card 210 by means of embedding or adhesion or 
integral molding. TTie head 1 1 is a magnetic head if a 
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recording medium of magnetic stripe is used, or it is an 
optical head if an optical recording medium is used. 
Also, by using an image sensor or a similar device as 
the head 1 1 for reading images such as illustrations and 
characters formed by printing, etc. on the card 210, the 
images (particularly barcode, etc.) formed on the card 
210 can be read for identifying a type of the card and a 
name of the card holder. 

[0022] A driven roller 1 2, which opposes the head 1 1 , 
presses the card 210 onto the head 1 1 , so as to be able 
to execute at least one of recording and reproducing 
data or reading images effectively and reliably 
[0023] Obviously, if signals are exchanged with the 
cand 210 only by the wireless means (magnetic field, 
etc.), the head 1 1 is not required and the driven roller 12 
is not necessary. 

[0024] An image formation unit 13, for generating an 
image on the card 210, records a pattern of predeter- 
mined characters and illustrations in an image recording 
area, which is provided on the card 210 for example. A 
thermal head is used for the image formation unit 13 if a 
heat sensitive material is provided for the image record- 
ing area of the card 210. By using a heat reversible-heat 
sensitive material as the heat sensitive nfiaterial, pat- 
terns on the image recording area are n^de erasable 
so as to visibly display the latest information at at) times. 
Rewritable material is used as an example of the heat 
reversible-heat sensitive material. The rewritable mate- 
rial becomes cloudy when heated to a predetermined 
temperature of T1 or above so as to cause a predeter- 
mined pattern to appear in tine image recording area. 
The predetermined pattern fades out in tiie image 
recording area as the rewritable material becomes 
transparent when it is heated to maintain a temperature 
between T1 and T2, which is predetermined to be lower 
than T1 . The rewritable material is generally composed 
of crystals dispersed in a polymer resin. 
[0025] It is advantageous for administrative purposes 
to use an inl^et head for tiie image formation unit 13 so 
as to keep a record of usage of the card 210, as images 
on the card 210 remain semipermanently 
[0026] A platen roller 1 4 opposes the image formation 
unit 13, and tiie platen roller 14 presses tiie card 210 
onto the image formation unit 13, so as to be able to 
produce Uie predetermined patterns, etc. reliably in the 
image recording area of tiie card 210. In this operation, 
a driving force of the motor 300 is transmitted to the 
platen roller 14 by a gear and a belt, which are not 
shown in the figures. 

[0027] An erasing head 1 5, for which a heater of plane 
form is normally used, retains heat at a predetermined 
temperature in order to turn the image invisible, when 
the rewritable material is used for the image recording 
area of the card 210. 

[0028] A platen roller 1 6 opposes the erasing head 1 5, 
and the platen roller 16 presses the card 210 onto the 
erasing head 15, so as to be able to heat the image 
recording area of the card 210 reliably for infallible eras- 



ing of the images. In ttiis operation, a driving force of tiie 
motor 300 is transmitted to tiie platen roller 16 by a gear 
and a belt, which are not shown in the figures. 
[0029] As a matter of course, if a write-once heat-sen- 
s sitive material is used for the image recording area of 
tiie card 210. or if an inlqet head is used for the image 
formation unit 13, tiie erasing head 15 and the platen 
roller 16 are not necessary 

[0030] Also, tiie image formation unit 13, the erasing 
w head 1 5 and the platen rollers 1 4 and 1 6 are not neces- 
sary if tiie card 210 does not carry the image recording 
area. 

[0031 ] A second antenna unit 1 7 is provided inside of 
tiie body cover 1 as a wireless communication means. 

IS The second antenna unit 1 7is mainly in a coil form, or is 
a combination of coils and electrostatic capacitors cor- 
responding to card 210 of the second sti-ucture. Data 
communication is made by generating a magnetic field, 
or a magnetic field and an electrostatic field, with elec- 

20 trie current supplied to tiie second antenna unit 17. 
Since tiie second antenna unit 17 is positioned so as to 
oppose the card transfer path 3, a width of the body 
cover 1 can be reduced, tiiereby enabling a reduction in 
size of tine equipment. Moreover, by positioning the sec- 

2S ond antenna unit 17 between tiie card access area 2 
and tiie card transfer patii 3, the second antenna unit 1 7 
is able to perform data communication with a card 210 
brought dose to or in contact witii (placed on) the card 
access area 2, as well as with a card 210 transferred 

30 through tiie card ti'ansfer path 3. In other words, the 
invention realizes the sole second antenna unit 17 to 
perform botii tiie function of an antenna for data com- 
munication witii tiie card 21 Q brought close to or in con- 
tact witii (placed on) tiie card access area 2 and a 

35 function of antenna for data communication witii tiie 
card 210 transfen'ed through tiie card transfer path 3, so 
as to reduce a number of components and to realize a 
reduction in size of the equipment. 
[0032] A circuit board 1 8 is provided at an upper part 

40 of tiie body cover 1 , and a circuit, which comprises a 
control means (an integrated circuit ("IC") such as a 
CPU, etc.) for conft-olling each unit, etc.. is formed on 
tiie circuit board 18. 

[0033] Fig. 4A shows a plan view and a side view of a 
45 circuit board 18 for use with the card 210 of Fig. 3A, In 
Fig. 4A, a second antenna unit 1 7a in a coil form is com- 
posed on the circuit board 18, which enables space to 
be saved and the size of the equipment to be reduced. 
Moreover, tiie second antenna unit 17a can be con- 
50 structed integrally with tiie circuit board 18, tiiereby 
improving productivity. An IC 18a is provided on the cir- 
cuit board 18 for converting at least one of signals ti'ans- 
mitted from and received by tiie second antenna 17a 
into data, and for storing the same. 
55 [0034] Fig. 4B depicts a drcu'rt board 18 for use witii 
the card 210 of tiie second structure conforming to the 
previously noted ISO standard. The second antenna 
unit 1 7 comprises coil units 17b and electi-ostatic capac- 
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itors 1 7c. as shown in Fig. 4B. An IC 18b is provided on 
the circuit board 18 for converting at least one of signals 
transmitted from and received by the second antenna 
1 7 into data, and for storing the same. 
[0035] Referring to Fig. 5 and Fig. 6, a location of the 
second antenna unit 1 7 is now described. 
[0036] In Fig. 5, the circuit board 18 is positioned 
between the card transfer path 3 and the second 
antenna unit 1 7. By positioning the second antenna unit 
17 in the vicinity of the card access area 2, reliability is 
inrtproved when performing at least one of transmitting 
and receiving signals with the card 210 which is brought 
close to or in contact with (placed on) the card access 
area 2. Especially when the card 210 is brought close to 
the card access area 2 by an operator, the distance 
between the card access area 2 and the cards 210 
increases substantially, and there is a large possibility of 
causing an error in transmission and reception of the 
signals. However, the second antenna unit 17 posi- 
tioned closer to the card access area 2 than the card 
ti-ansfer path 3 and tinus the probability of causing the 
error in exchanging signals with the card 210 brought 
close to the card access area 2 is reduced. On the other 
hand, this increases inversely a distance between tiie 
second antenna unit 17 and the card transfer path 3 
which obviously lowers Uie reliability of communication 
with the card 210 transferred in tiie card transfer path 3. 
But this problem can be easily resolved by appropriately 
adjusting \he strengUi of tiie magnetic field as well as 
the electrostatic field generated by the second antenna 
unit 1 7 based on the actual distance between the card 
transfer path 3 and tine second antenna unit 17, since 
the distance between the second antenna unit 1 7 and 
the card transfer path 3 is invariably stable. Also, if tiie 
communication witii the card 210 transferred in the card 
transfer path 3 is still unreliable due to the circuit board 
18, which is located between tiie card transfer patii 3 
and the second antenna unit 1 7, even after an increase 
of the magnetic field and the electrostatic field gener- 
ated by the second antenna unit 1 7, the problem can be 
resolved by providing the circuit board 18 with an open- 
ing in an area which faces the second antenna unit 1 7. 
[0037] In Fig. 6, the second antenna 17 is positioned 
between the circuit board 18 and tiie card fansfer path 
3. In tills instance, a reliability of communication with the 
card 210 in the card transfer path 3 is increased 
because the second antenna unit 17 is positioned 
closer to tiie card ti'ansfer path 3 than the card access 
area 2. However, there is a concern in this case tiiat, 
due to an increased distance to tiie second antenna unit 
1 7, reliability will be decreased in communication at the 
card access area 2, where a distance between the sec- 
ond antenna unit 17 and the card 210 is large. This 
problem can be effectively solved by strengthening the 
magnetic field and the electrostatic field generated by 
the second antenna unit 17 or by providing the circuit 
board 18 witii an opening in an area which faces the 
second antenna unit 1 7. 



[0038] An exterior view of tiie card reader is described 
with reference to Fig. 8. The body cover 1 can be pro- 
vided with a keyboard 400 for inputting predetermined 
data and a display 401. The keyboard 400 accepts an 

5 input of data such as a control number of merchandise, 
a control number of an operator, date, a purchase price, 
etc., for example. Altiiough the keyboard 400 is shown 
in the example of Fig. 8 as an input device for data, a 
handwriting-input device, a touch panel or a voice-acti- 

10 vating input device may alternatively be used. Also, tiie 
display 401 indicates such information as name of an 
operator, an identification number, the time of day, 
description of purchased merchandise, a latest score of 
points, etc. The display 401 can be any one of a liquid 

15 crystal display, an organic electro-luminescent display, 
an electi'o-luminescent display, cathode-ray tube dis- 
play, etc. 

[0039] In addition, a display means 600 may be pro- 
vided on tiie body cover 1 for visual verification of the 

20 communicating condition between tiie wireless commu- 
nication means and tiie card, as shown in Fig. 8. At 
least one light emitting diode ("LED") may be used for 
tiie indication means. If a green LED and a red LED are 
used, for exanple, tiiey can be operated so tiiat tiie 

2S green LED flashes while communication continues 
between tiie card and the wireless communication 
means, the green LED lights upon successful comple- 
tion of the communication between the card and the 
wireless communication means, and the green LED 

30 turns off and the red LED turns on if an error occurs in 
tiie communication between the card and tiie wireless 
communication means, so as to allow the operator to 
readily and visually recognize a completion of communi- 
cation and a communication error between the card and 

35 tiie wireless communication means. 

[0040] A sound generation means 700 can also be 
provided in the body cover 1 for aural verification of tiie 
communicating condition between tiie wireless commu- 
nication means and the card. At least one buzzer can be 

40 used as an example of the sound generation means. If, 
for example, tiie buzzer is operated so that it remains 
silent when communication is successfully corrpleted 
between tiie card and tiie wireless communication 
means, and it sounds if a communication error occurs 

45 between tiie card and the wireless communication 
means, so as to allow the operator to readily and aurally 
recognize a completion and an error in communication 
between tiie card and tiie wireless communication 
means. 

so [0041] A discharge means can be provided for dis- 
charging tiie card from the card transfer patii 3, when 
communication is successfully completed between tiie 
wireless communication means and the card inserted in 
tiie card ti'ansfer path 3. The discharge means operates 

55 in a reverse direction of the direction in which tiie card is 
b-ansferred ti-om tiie card insertion port 4, as shown in 
Fig, 1 . The card transfer patii 3 is provided with card 
tiansfer rollers 5. 6 and 7, and tiiese card transfer rollers 
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are driven so as to rotate in the reverse direction by the 
driving means including the motor 300 provided in the 
body cover 1 . During this operation, a driving force of 
the motor 300 is transmitted to the card transfer rollers 
5, 6 and 7 by a gear, a belt, etc. which are not shown In 
the figures. Each of the card transfer rollers 5, 6 and 7 is 
provided with opposing driven rollers 8, 9 and 10, 
respectively The card 210 is transferred in the card 
transfer path 3 by being held between the card transfer 
rollers 5. 6 and 7 and the driven rollers 8, 9 and 10, and 
Is discharged to the card insertion port 4, A provision of 
the discharge means substantially improves the useful- 
ness. 

(0042) An activation means 800 such as a button 
switch can also be provided on the body cover 1 , as 
shown in Fig. 8, for activating the discharge means, 
when communication is conpleted between the wire- 
less communication means and the card inserted in the 
card transfer path 3. For instance, an operator pushes 
the button switch to activate the discharge means to 
have the card discharged at the card insertion port 4, 
when he perceives an orderly completion of communi- 
cation between the card and the wireless communica- 
tion means by one of the above described means. A 
provision of the activation means 800 for discharging 
the card allows the operator to have a strong recognition 
for a validity of the data processing. 
[0043] Furthermore, a SMntch means 900 can be pro- 
vided for selecting whether the discharge means Is acti- 
vated automatically or it is activated by the activation 
means 800 provided on the body cover, when communi- 
cation Is completed between the wireless communica- 
tion means and the card inserted in the card transfer 
path 3. A selector witch may be used for the witch 
means. The selector switch Is for selecting between two 
nnodes designated as, for instance, an AUTO mode and 
a MANUAL mode, and the owner of the card reader can 
turn the selector switch to the AUTO mode if he desires 
to discharge the card automatically, or to the MANUAL 
mode if he desires to discharge the card manually. Alter- 
natively, instead of providing tiie selector witch for a 
mechanical switch means, software can be provided for 
making a determination of the AUTO-MANUAL selec- 
tion upon orderly completion of communication between 
the card and the wireless communication means. In this 
case, the mechanical selector witch is not required. A 
provision of the switch means can realize a multifunc- 
tional card reader according to the utility. 
[0044] The card reader constructed as above oper- 
ates in a manner, which is described hereinafter with 
reference to tiie figures with the focus placed on Fig. 7. 
For the following description, a card 210 of the first 
structure is used. While the card 210 of the second 
structure differs from tiiat of tiie first structure with 
respect to generation of botii a magnetic field and an 
electrostatic field in lieu of the magnetic field, the opera- 
tion of tiie card reader remains the same. 
[0045] First, an IC memory read/write controller 19 



(Fig. 7) supplies a current to the second antenna unit 1 7 
to generate a magnetic field. The first antenna unit 201a 
provided in the card 210 (Fig. 3A), brought In dose 
proximity of or in contact with the card access area 2 

5 receives the magnetic field generated by the second 
antenna unit 17. The first antenna unit 201a carries out 
erasing, revising, etc. of data stored in tiie memory 
witiilnthe IC 202a. Also, tiie card 210 transmits informa- 
tion of the IC 202a to the second antenna unit 17 

10 through the first antenna unit 201a. if necessary, so as 
to be attle to transfer predetermined information or data 
to a central processing unit ("CPU") 20 on the circuit 
board 18. During tiiis process, the CPU 20 transfers tiie 
accepted data to a host computer 21 that aggregates 

IS the data. When writing data of the host computer 21 into 
tiie IC 202a in the card 210, the CPU 20 transfers a sig- 
nal corresponding to the data to the IC memory 
read/write controller 19, which, in turn, causes the sec- 
ond antenna unit 1 7 to generate a predetermined mag- 

20 netic field for writing the data in the IC 202a within the 
card 210. 

[0046] When the card 210, inserted into the card 
insertion port 4, is detected by a sensor (an optical sen- 
sor using a photo-coupler, etc. is most preferable), 

25 which is not shown In the figures, a detection unit 22 
(Fig.7) transmits a detection signal to the CPU 20. The 
CPU 20 outputs a driving signal to a drive unit 23 based 
on the detection signal. The drive unit 23 drives the 
motor 300 (Fig.1) according to the driving signal, so as 

30 to drive the card transfer rollers 5, 6 and 7 and the 
platen rollers 14 and 16 to rotate in order to transfer tiie 
card 210 ttirough ttie card transfer path 3. If the card 
210 is provided with a recording medium such as a 
magnetic stripe, the CPU 20 transmits a predetermined 

35 signal to a data read/write driving controller 24 to drive 
the head 1 1 for executing at least one of reproducing 
data from and recording data to tiie recording medium 
witti the head 1 1 . 

[0047] After tiie operation, tiie card 2 10 is transferred 

40 further into the card transfer path 3. When tiie detection 
unit 22 detects that the card 21 0 is transferred to a posi- 
tion where tiie card directiy opposes the second 
antenna unit 1 7 based on an output from a sensor, etc., 
which is not shown in the figures, tiie detection unit 22 

<5 sends a signal to tiie CPU 20. The CPU transmits a sig- 
nal to the drive unit 23 based on the signal from tiie 
detection unit 22. and tiie drive unit 23 stops rotation of 
tiie motor 300. The IC memory read/write conto-oller 19 
is then operated to exchange signals by receiving tiie 

so magnetic field generated by the second antenna unit 1 7 
witii tiie first antenna unit 201 a provided In tiie card 2 1 0, 
and vice versa. The IC memory read/write controller 19 
detects completion of at least one operation of record- 
ing data in tiie card 210 and reproducing signals from 

55 the card 210. The IC memory read/write controller 19 
determines whetiier communication with tiie card 210 
has been completed or has failed, by verifying the 
detected signal. The IC memory read/write controller 19 
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sends a signal of the verified data to the CPU 20. When 
the CPU 20 receives the signal, it sends data to be dis- 
played to a second display driving controller 28 after 
judging the infornnation in the forwarded signal (whether 
the communication is completed or failed) so as to have 
it displayed in the second display means 600. The CPU 
20 also sends a signal to the sound generation means 
700 to have the sound generation means 700 generate 
a sound. 

[0048] The CPU 20 outputs a signal thereafter to the 
driving unit 23 to rotate the motor 300 in the reverse 
direction, so as to drive the card transfer rollers 5, 6 and 
7 and the platen rollers 14 and 16 in a reverse direction 
of rotation in order to have the card 210 transferred back 
toward the card insertion port 4. In this operation, the 
signal provided by the CPU 20 to the driving unit 23 is 
based on a signal from a switching detection unit 29, 
which defines switching means for selecting an activa- 
tion of the discharge means either automatically or by 
the activating means provided on the body cover 1. 
When transferring the card 210 toward the card inser- 
tion port by driving the motor in the reverse direction, if 
the card 210 is provided with an image recording area 
formed of a rewritable material, and if the pattern in the 
image recording area needs to be rewritten, the CPU 20 
outputs a signal to a thermal image rewriting unit 25 for 
driving the erasing head 15 and the image formation 
unit 13 according to the signal. First, at least the image 
recording area of the card 210 is heated to a predeter- 
mined temperature by holding the card 210 with the 
erasing head 15 and the platen roller 16, so as to erase 
the pattern, etc. recorded in the image recording area. 
Then the card 210 is transferred toward the image for- 
mation unit 13, and the image formation unit 13 heats 
the image recording area to visibly display a predeter- 
mined pattern, etc. Finally, the card 210 is transfen-ed 
toward the head 11 for can-ying out at least one of 
recording and reproducing data with the head 11 as 
needed, if the card 210 is provided with the recording 
medium. 

[0049] Input data from the keytx)ard 400 is sent to the 
CPU 20 through a designated input processing unit 26, 
and the data is examined by the CPU 20. If it is neces- 
sary to forward the data to the host computer 2 1 accord- 
ing to a result of the examination, the data is transferred 
to the host computer 21 , and if it is necessary to record 
the data in the recording medium on the card 210 as a 
result of the examination, the data is transferred to the 
data read/write driving controller 24 in order to have the 
data recorded in the recording medium on the card 210 
with the head 1 1 .Also, if it is necessary to fbnward the 
data to the IC 202a in the card 210 as a result of the 
examination, the data is sent to the IC memory 
read/write controller 19 to have the second antenna unit 
17 output a magnetic field corresponding to the signal, 
so as to record the data in the IC 202a in the card 210. 
[0050] Furthermore, the CPU 20 examines informa- 
tion sent to it (the information such as data from the 



head 11, data from the keyboard 400, data from the 
host computer 21 , etc.). and forwards the data to be dis- 
played to a first display controller 27 in order to have it 
displayed on the first display means 401, if such display 

5 is necessary. 

[0051 ] Since the operation described above is just an 
example, other operations are also practicable as a 
matter of course, and individual operation needs to be 
established each time, as it varies depending on the 

10 system, etc. that uses the card 210. 

[0052] Also, because the structures shown in Rg. 1 
through Fig. 8 are provided with a power supply circuit 
and the like positioned under the card transfer path 3, 
although not explicitly shown in the figures, the thick- 

IS ness of the card reader is quite thick. Accordingly, the 
card reader can be constructed as shown in Fig. 9 and 
Fig. 10, if a thin card reader is desired. 
[0053] In other words, the card reader shown in Fig. 9 
is the same as those shown in Fig.1 through Fig. 8, with 

20 respect to each component, the driving system, and the 
operation for recording and reproducing data. Since the 
card reader shown in Fig. 9 is provided with a power 
supply unit 500 at a side of the card transfer path 3 in 
body cover 1 , this structure can remarkably reduce the 

25 entire thickness of the card reader. By pressing a dis- 
charge button switch 800, which defines a card dis- 
charge means provided on the body cover 1 , the card 
210 can be retrieved from the card insertion port 4. Also, 
because the power supply unit 500 is positioned at a 

30 side of the card transfer path 3, the body cover 1 can be 
formed in a rectangular parallelepiped shape, which 
yields the following effects. That is, the card reader 
becomes very useful since it allows many ways of instal- 
lation suitable for various locations such as placing it 

35 with a bottom face 1 b of the body cover 1 down, or with 
a first face 1c of the cover 1 down. It is also very useful 
upon consideration of a way of installation for the body 
cover 1 as described above, if the card insertion port 4 
is arranged at one end of a second side face Id. namely 

40 a front face 1d. In other words, the card insertion port 4 
is located at one end of the card reader, where it is read- 
ily accessible, even if the card reader is placed with the 
bottom face lb down or the first side face 1c down, so 
as to facilitate insertion of a card by an operator. 

45 [0054] As has been described, a card reader of the 
present irrvention is internally provided with a wireless 
communication means for exchanging data with a card 
in wireless transmission and a card transfer path within 
its body cover. Accordingly, the card reader is capable 

50 of exchanging data in wireless transmission by bringing 
the card in close proximity to the body cover or by hav- 
ing a card pass through the card transfer path, both 
within one body. With this structure, the card reader is 
able to communicate data in a single unit by sinrply 

55 bringing the card near the main body and also by pass- 
ing the card through the card transfer path. Therefore, 
communication with the card is can-ied out by simply 
bringing the card near the main body if only for the com- 
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municatton of data is intended, and it can write visible 
information on the card or recotxl new data in the card 
by inserting it into the card transfer path when desired. 

Reference Numerals 
[0055] 



1 Body cover 

1 a Top face of body cover 1 

1 b Bottom face of body cover 1 

1 c First side face of body cover 1 

Id Second side face of body cover 1 (front 
face) 

2 Card access area 

3 Card transfer path 

4 Card insertion port 
5, 6, 7 Card transfer rollers 
8, 9. 10 Driven rollers 

11 Head 

12 Driven roller 

1 3 Image formation unit 
14,16 Platen rollers 

15 Erasing head 

17 First antenna unit 

17a, 17b Coil units (Antenna units) 

17c Electrostatic capacitor 

18 Circuit board 

18a, 18b Integrated circuit elements (IC's) 

19 IC memory read/write controller 

20 Central processing unit (CPU) 

21 Host computer 

22 Detection unit 

23 Driving unit 

24 Data read/write driving controller 

25 Thermal image rewriting unit 

26 Designated input processing unit 

27 First display driving controller 

28 Second display driving controller 

29 Switching detection unit 
210 Card 

401 First display means 

500 Power supply unit 

600 Second display means 

700 Sound generation means 

800 Card discharge activation means 

801 Discharge button switch 
900 Switch means 

201a, 201b First antenna units 

202a, 202b Integrated arcuit elements (IC's) 

203b Electrostatic capacitor 

300 Motor 

400 Keyboard 

401 Display 



Claims 

1 . A card reader comprising: 



a body cover; 

a card transfer path defined within said body 
cover; 

a transfer means for transferring a card 
5 inserted in said card transfer path; and 

a wireless communication means provided in 
said body cover for communicating with the 
card in wireless transmission: 
wherein communication can be executed 
10 between the card inserted in said card transfer 

path and said wireless communication means, 
and communication can also be executed 
between said wireless communication means 
and the card when the card is brought into 
IS close proximity to said body cover. 

2. The card reader according to claim 1 . wherein said 
wireless communication means is positioned in the 
vicinity of said card transfer path. 

20 

3. The card reader according to claim 1 , wherein said 
wireless communication means comprises a sec- 
ond antenna unit. 

25 4. The card reader according to claim 3, wherein said 
second antenna unit of said wireless communica- 
tion means is capable of communicating with a first 
antenna unit contained on the card by at least one 
of a magnetic field and an electrostatic field. 

30 

5. The card reader according to claim 3, wherein said 
second antenna unit is positioned between said 
card transfer path and a surface of said body cover. 

35 6. The card reader according to claim 3, wherein a cir- 
cuit board is provided between said card transfer 
path and a surface of said body cover, and said sec- 
ond antenna unit is provided on said circuit t>oard. 

40 7. The card reader according to claim 3, wherein said 
second antenna unit is positioned so as to face said 
card transfer path. 

8. The card reader according to claim 3, further com- 
45 prising a head for executing at least one of record- 
ing data and reproducing data with the card, 
besides communication between said second 
antenna unit and a first antenna unit contained on 
the card. 

so 

9. The card reader according to claim 3, further com- 
prising an image formation means provided in said 
body cover for generating a visual pattern on image 
recording area of the card. 

55 

1 0. The card reader according to claim 9, wherein the 
image recording area on the surface of the card 
oorrprises a heat reversible-heat sensitive material. 
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and satd image formation means comprises an 
image formation unit for visually displaying a prede- 
termined pattern on the image recording area and 
an erasing head for erasing visual data displayed 
on the image recording area. 5 

11. The card reader according to claim 3, further com- 
prising a card access area on said body cover, 
wherein said access area opposes said second 
antenna unit and is formed on said body cover so 10 
as to be visually discernible. 

12. The card reader according to claim 3, further com- 
prising a card access area on said body cover, 
wherein said access area opposes said second is 
antenna unit and is configured in a shape that is 
capable of supporting the card, so that when the 
card is placed on said card access area the card 
can communicate with said wireless communica- 
tion means. 20 

13. The card reader according to daim 11. wherein 
said card access area is slanted relative to an 
upper surface of said body cover so as to be distin- 
guishable from other portions of said body cover. 25 

14. The card reader according to daim 11, wherein 
said card access area is formed so as to be at a dif- 
ferent level relative to other portions of said body 
cover. 30 

15. The card reader according to daim 11, wherein 
said card access area is marked with printed indi- 
cia. 

35 

16. The card reader according to claim 1 , further com- 
prising a power supply unit provided within said 
body cover, wherein said power, supply unit is posi- 
tioned at a side of said card transfer path. 

40 

17. The card reader according to daim 16. wherein 
said body cover is of a generally rectangular paral- 
lelepiped shape, and both a bottom face and a first 
side face of said body cover are usable as a support 
surface of said card reader, said bottom face form- 45 
ing a larger surface area of said body cover relative 

to said rust side face. 

18. The card reader according to daim 17, wherein a 
card insertion port is provided on a second side so 
face of said body cover, and said card insertion pert 

is located at one end of said second side face. 

19. The card reader according to daim 1, wherein said 
body cover is provided with an input means for ss 
inputting data, and a display means for displaying 
information including at least one of the time of day, 

an identification number of an operator, a number of 



16 

points, and data stored in the card. 

20. The card reader according to claim 1 , wherein said 
body cover is provided with a display means for 
indicating a communicating condition between said 
wireless communication means and the card so as 
to provide visual verification thereof 

21. The card reader according to claim 1, wherein a 
sound generation means is provided within said 
body cover for generating an edible signal to indi- 
cate a communicating condition between said wire- 
less communication means and the card for aural 
verification thereof. 

22. The card reader according to daim 1, wherein a 
discharge means is provided for discharging the 
card from said card transfer path upon completion 
of communication between the card inserted in said 
card transfer path and said wireless communication 
means. 

23. The card reader according to claim 22, wherein an 
activation means is provided on said body cover for 
activating said discharge means when the commu- 
nication is completed between said card inserted in 
said card transfer path and said wireless communi- 
cation means. 

24. The card reader according to claim 23. wherein a 
switch means is provided for selecting whether said 
discharge means is activated automatically or it is 
activated by manipulation of said adivation means 
provided on said body cover when communication 
is completed between said card inserted in said 
card transfer path and said wireless communication 
means. 
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